A3 adenosine receptor agonist potentiates natural killer cell activity.
Activation of the Gi-protein-coupled A3 adenosine receptor (A3AR) has been reported to be involved in the inhibition of tumor cell growth. A3AR is highly expressed in tumor cells whereas lower expression was noted in a variety of normal cells. Recently we showed that A3AR activation in melanoma cells resulted in growth inhibition via a direct anti-proliferative effect which entailed cell cycle arrest in the G0/G1 and down-regulation of cyclin D1 and c-Myc. In the present study we present an additional mechanism demonstrating that A3AR agonists activate natural killer (NK) cells which further enhance the anti-tumor effect of this group of molecules. NK cells mediate the natural cytotoxicity and their number and function is reduced in cancer patients. We show Cl-IB-MECA to inhibit tumor development via the activation of NK cells is an additional mechanism which accounts for the anti-tumor effect of A3AR agonists. This effect was noted at a low dose of 10 micro g/kg, demonstrating that the response is exclusively A3AR mediated. Treatment of naïve mice for four days yielded the highest effect on NK cell potentiation. In mice inoculated with B16-F10 melanoma cells and treated each orally with Cl-IB-MECA, melanoma growth inhibition correlated with higher serum level of IL-12 and potentiation of NK cells. Moreover, in adoptive transfer experiments in melanoma bearing mice, marked inhibition of lung metastatic foci was noted upon engraftment with splenocytes derived from Cl-IB-MECA treated mice. Taken together, the ability of Cl-IB-MECA to inhibit tumor development via the activation of NK cells is an additional mechanism which accounts for the anti-tumor effect of A3AR agonists.